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Abstract: Learner-Generated Digital Media (LGDM) has become prevalent in higher education.
Frameworks have been developed for video-making in the classroom that consider technical
requirements, pedagogies, and the combination of both. However, missing is a practical model
to guide academics and students on the implementation of LGDM assignments. This research
aims to test a model to design, implement, and evaluate LGDM as an assessment tool. The model
was built based on research gaps and it considers the following elements: (1) pedagogy, (2) student
training, (3) hosting of videos, (4) marking schemes, (5) group contribution, (6) feedback, (7) reflection,
and (8) evaluation. For this purpose, five science subjects (N = 270) were used to test the model
as a guide to implementing LGDM assignments. Data was gathered using a validated 33-step
questionnaire instrument. Additionally, group contributions were received using the SPARKPlus peer
review application, and marks attained were gathered. Methodological triangulation of the datasets
suggested that students have a positive attitude toward LGDM for science learning. Students enjoyed
the group work and creativity, and they identified digital media support as a critical component of
their learning experience. Preliminary data support using the LGDM framework to design digital
media assignments for science education.
Keywords: Learner-generated digital media; video as an assessment tool; digital media; digital media
literacies; blended media; digital media as an assessment tool
1. Introduction
Learner-Generated Digital Media (LGDM) can be defined as a digital artefact developed by
students to learn the subject content [1]. This approach emerged in the field of education more than
a decade ago [2–4]. Currently, it is gaining momentum in the higher education landscape [5–7].
Using digital media as an assessment tool has been made possible by the wide availability of digital
applications [8] and electronic devices such as smartphones, tablets, video cameras, and so on [9,10].
These new technological tools create opportunities for new approaches to curriculum and pedagogies
in the classroom [11–13].
The pedagogical approach behind LGDM use is the promotion of student reflection, engagement
in active learning, fostering of collaboration and creativity [14], and the creation of an environment for
deep learning [15,16]. Learner-generated content has the potential to add value to hands-on experience
and peer-driven learning [17]. Other benefits of LGDM include the development of graduate attributes
such as interpersonal communication skills, project planning and time management skills [18], critical
thinking, report writing, research skills, and digital literacy [19]. Nevertheless, research on LGDM
in higher education is considered to be in the embryonic stage [20–22]. Thus, there is a need for
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rigorous studies using large student samples to evaluate the effectiveness of LGDM in different
disciplines [2,6,22,23].
The authors reviewed the research in LGDM using educational databases including Education
Research Complete, ERIC (EBSCO), Education Database (ProQuest), A+ Education (Informit), and
LearnTechLib. A research gap was identified in the literature: the need for a practical model linking
pedagogy and technology to guide academics and students on the implementation of digital media
assignments. Consequently, the aims of this research paper are (1) to use the LGDM framework to
guide the implementation of digital presentations as assessment tools in tertiary learning and (2) to
explore student perceptions about the use of Learner-Generated Digital Media (LGDM) assignments
for learning scientific concepts.
2. Literature Review
Research conducted in the last decade in the field of education has described the use of digital
media assignments. The main focus has been on reflective practices for pre-service teachers [24,25].
In contrast, in science disciplines, digital media assignments are a novel approach focusing on the
development of research skills, inquiry, and active learning [22]. The affordability of new technology
allowed digital media assignments to spread the repertoire of the traditional assignments such
as writing a lab report, a scientific abstract, a literature review, and so on. Examples of digital
media assignments have been documented in life sciences such as biology [26], health sciences [27],
and pharmacology [28–30]. Other disciplines using digital media assignments include computer
programming [31,32], geology [33], mathematics [34,35], and engineering [36]. There are challenges to
designing digital media assignments in the science discipline due to the lack of systematic approaches
and theoretical models to guide the implementation in the classroom. Additionally, educators outside
the field of visual design, multimedia, filming, and digital media do not have a basic understanding of
digital media production workflow and digital media principles.
Learning mediated by digital media assignments has not been rigorously explored. The semiotic
theory described by Hoban et al. (2015), the self-explanation principle [37], and the internalisation
principle [38] have been theorised as mediating learning when creating digital media assignments.
When creating LGDM assignments, learning takes place in three different steps—preparing,
representing, and reinforcing. When students prepare by searching for subject content to build their
storyboards, they learn about the topic [26,39]. Representing occurs when they look at their scripts
and think in a multimodal way to present the content [26,40,41]. Finally, reinforcing takes place during
the digital media production task, which is iterative and time-consuming [42]. For example, creating
an animation to explain a biochemical reaction will require students to prepare their storyboards [43].
Students will need to engage in reading and understanding the material before they can summarise it
for the script. The next step will be to think about the best way to represent the reaction, whether it be
a whiteboard animation [44], slowmation [45], or PowerPoint animation [46]. The final step will be to
play and refine their animations until they run smoothly, which will reinforce student learning [47].
Existing models to guide the design and implementation of digital media assignments
in the classroom focus on technical aspects such as development, pre-production, production,
post-production, and distribution. In these technology-driven models, there is no emphasis on
teachers’ and learners’ roles [25–40]. These models have been heavily influenced by professional
video-makers and they lack pedagogical substance [43]. In teacher education, a nine-stage model that
includes teacher strategies and peer-learning structures [2] has been proposed. Later, a learning design
for learner-generated digital stories was proposed based on the previous model [25]. Although this
framework is very comprehensive, it has been contextualised for teacher education, and extrapolation
to other disciplines can be difficult. The CASPA model (Consume, Analyse, Scaffold, Produce, and
Assess) [5] is a novel instructional design framework for implementing multimedia creation in the
classroom. A recent study used the ICSDR model (Identify, Conceptualise and Connect, Storyboard,
Develop, Review, Reflect, and Revise) to inform the use of LGDM in the classroom [6].
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However, none of these models considered, for example, communicating to students the
assessment task rationale, training the students in digital media principles, using an accurate marking
rubric, ensuring healthy groupwork, or evaluating the intervention. Therefore, we identified that
a simple model combining pedagogies, digital media training, video hosting, marking schemes,
group contribution assessment, feedback, reflection, and evaluation was required to implement digital
media assignments outside of the Education discipline. This paper uses the Learner-Generated Digital
Media (LGDM) Framework [48] for the design of digital media as an assessment tool. This model is
flexible enough to be applied to any digital media type, including a podcast, digital story, animation,
video, and blended media. The LGDM Framework is student-centred because it helps students to
understand the benefits of learning using digital media and guides them in how the digital assignment
is structured. From the educator’s perspective, the LGDM Framework could be an excellent approach
for designing digital media assignments in the classroom.
3. The LGDM Implementation Framework
The LGDM model has eight elements, starting with pedagogy and ending with an evaluation to
inform future improvements (Figure 1). These elements were chosen based on previous models of
digital media as an assessment tool and identified research gaps in the literature. Aspects of the LGDM
Framework are explained above and linked to a set of questions which students need to understand
before undertaking the digital media assessment. From the academic perspective, the model blends
theory and good practice. From the student’s viewpoint, the model informs them about the benefits of
learning using digital media and about how the assessment task is structured. Communicating this
information is crucial to ensure that students will buy into the task and to set clear expectations of the
requirements for success in the assessment task.
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3.1. Pedagogy
The starting point of LGDM assignments is the pedagogic and instructional strategies. Most of
the research in the field of LGDM is guesswork and does not rest on a solid educational foundation.
In other words, educators improvise digital media assignments without taking into consideration that
the starting point is the pedagogical approach, for example, students working together using Active
Learning [49], Problem-Based Learning [50], Collaborative Learning [51], Cooperative Learning [52],
and Peer-Assisted Learning [53]. The objective is for students to engage with the subject content and
use the technology as a vehicle for learning. When developing LGDM assessments, it is also essential
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to align the subject learning objectives with graduate attributes and with the digital media tasks the
students will undertake [54,55].
3.2. Student Training
Storyboard creation, digital media principles, and production technique training have in most
cases been neglected in LGDM research. Several studies in different disciplines did not consider
student training and support [5,6,15,25,27,56]. The assumption is always that students know more
than educators regarding technology because they own it and use it more in everyday life [22].
However, the literature reported student apprehension, anxiety, and poor digital media skills in LGDM
assignments [27,57,58]. The issue with technology in first world countries is not ownership or access,
but fluency in its use [12,59]. Our framework identified digital media support for students as essential.
For this purpose, training on how to create compelling digital presentations needs to be planned and
delivered to students. The Digital Media Literacies Framework (DMLF) [1] is used to train students in
the conceptual domain (storyboard), functional domain (software), and audiovisual domain (digital
media principles). Intellectual property and copyright issues must also be considered in training to
ensure that students understand their importance and application to their digital media projects.
3.3. Hosting and Distribution
Research has described the importance of audience awareness to get students motivated about
LGDM assignments [2,26,38]. The prospect of creating LGDM content that can help the learning
of students elsewhere gives students a sense of agency and students reported high levels of
accomplishment and ownership from digital media assignments [25]. Hosting video on open platforms
such as YouTube and Vimeo [60,61] can also promote student agency and accomplishment. Using an
open platform to upload the LGDM assignments can provide student access even after they finish
their studies, so that they can showcase their assignments as evidence of teamwork, digital media
skills, and achievement of graduate attributes highly regarded in the workforce [26,55]. Nevertheless,
some higher education institutions are moving to closed video platforms such as Kaltura. Uploading
LGDM assignments to open platforms is a vital feature of student-created digital media.
3.4. Marking Schemes
Digital media production is time-consuming [62], iterative [63], and resource-intensive [64],
with variations depending on the media type [65]. For example, creating an audio podcast is less
onerous than creating a digital story or video. Educators need to have a good understanding of the
complexity of different digital media types before designing LGDM assignments. The Taxonomy of
Digital Media Types Framework is used [65] to guide assignment design and weighting. For example,
for a video group assignment, it is recommended that it be worth at least 20% of the total subject
mark [28]. Finally, the development of marking rubrics that consider communication in the digital
space is crucial to ensure that the effort students put into their assignments is recognised.
3.5. Group Contribution
Digital media production is teamwork by nature. It is unrealistic to ask students to produce,
for example, video individually. Some media types, such as an audio podcast or blog posting, could be
developed individually because they are less complicated. A mechanism needs to be implemented
to ensure groupwork is optimal and that all group members contribute to their projects. The best
approach, in this case, is self and peer-assessment [66,67]. Development of a marking rubric for
contributions to group work will be necessary, as well as a peer-review application allowing students
to rate each other’s contributions to the project. SPARKPlus is an example of a group work moderation
application that provides feedback and quantitative ratings for group contributors [33]. The use of
other tools, such as Google Forms or even paper-based forms in small classrooms, could substitute for
online peer-review tools.
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3.6. Feedback
Feedback on LGDM assignments is crucial from two perspectives: content and digital media
production. Students need to feel supported, and this has a positive effect on their engagement
with the task. As theorised previously, the purpose of feedback is to reduce discrepancies between
understanding, performance, and the goal [68]. Students will need feedback on the storyboard
structure early in the semester. Week 2–3 is preferable. Then, they will need feedback on the digital
media tools they are planning to use. It is ideal to provide feedback on students’ prototypes two to
three weeks before assignment submission. This level of feedback will allow students to produce
a useful digital artefact and minimise anxiety about the LGDM task [27,58].
3.7. Student Reflection
Research has shown that when students do not reflect on a learning task using technology, they do
not see the value of it [69]. Adding a reflective task after the assignment will help the students to
rethink if they have gained additional knowledge by engaging in the digital media project. This can
be implemented by using a reflective journal inside the Learning Management System and by asking
students questions in the classroom such as “What do you feel you learned from this task?” and “How
could you use the skills you developed?”
3.8. Evaluation
Evaluation is an integral part of any educational intervention. The purpose of the evaluation is
to produce data that will help to improve the LGDM assignment in the next iteration. The process
of evaluation involves (1) identifying the activity/task, (2) developing questions (for students and
tutors), (3) determining the sources of data, (4) collection and analysis, (5) making the adjustments
required, and (6) starting again. Sources of data can be teacher reflections, student perceptions (via
surveys, interviews, and focus groups), student assessment performance (grade attained), and student
action (group contribution) (Phillips & Gilding, 2002).
4. Materials and Methods
This research project used a mixed-methods approach [70]. A 33-step online questionnaire
(28 Likert scales and five open-ended questions) was used to gather data. The questionnaire items
were validated using factor analysis [71]. Factor analysis is a statistical methodology that allows the
researcher to test the hypothesis that there is a relationship between observed variables and their
underlying latent constructs. The research also collected group contribution data (SPARKPlus) and
grades attained. Methodological triangulation [72] of datasets was performed to confirm student
perceptions of LGDM as an assessment tool. Questionnaire data were analysed using IBM Corp.
Released 2016. IBM SPSS Statistics for Windows, Version 24.0. Armonk, NY, USA: IBM Corp.,
and open-ended questions were analysed using NVivo (Version 11, QSR International, Melbourne,
Australia, 2016).
4.1. Selection of Subjects
The study was conducted during Spring 2016 and included five Science subjects (Table 1).
The Faculty’s learning designer liaised with subject coordinators to adopt authentic assessments
for the University’s strategic implementation of blended learning. LGDM assignments are considered
authentic because (1) students need to research to write their storyboards, (2) they require teamwork
and applied problem-solving and communication skills, and (3) they reflect tasks that students will
face in their professional life as scientists—for example, showcasing research using digital media to
communicate to the scientific community or to attract funding. Subject coordinators from ten subject
areas were presented with the LGDM framework and had the process to design the assessment task
explained to them. Five of them decided to implement the task and be part of the pilot study.
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Table 1. Subjects which implemented LGDM as an assessment tool in the Faculty of Science in 2016.
B = Blended, O = Online.





Pharmacology 2 2 169 98 (58%) Digital story, video, blended media 30% B
Geological Processes 2 101 73 (72%) Digital story, video, blended media 10% B
Animal Behaviour and Physiology 2 106 34 (31%) Digital story, video, blended media 10% B
Evaluating TCM: Theory, Practice
and Research 3 43 35 (81%) Digital story, video, blended media 20% B
Introductory Pharmacology and
Microbiology 3 39 34 (87%) Brochure, poster design 25% O
TOTAL 458 274 (60%)
4.2. LGDM Assessment Design
Design, implementation, and evaluation of the digital media assignments was done using the
LGDM Framework. Pedagogy was the starting point of the design process. Active learning and small
group work were the drivers of the assignment. Constructive alignment ensured that the digital media
task addressed the subject learning objectives and the Faculty of Science’s graduate attributes—for
example, (1) Disciplinary knowledge and its appropriate application, (2) An inquiry-oriented approach,
(3) Professional skills and their appropriate application, and (4) Communication skills.
Student training was carefully designed and delivered via a face-to-face lecture on “Basic Digital
Media Principles to Communicate Science”. The lecture followed the Digital Media Literacies
Framework (DMLF) and addressed the conceptual, functional, and audiovisual domains [65].
The conceptual domain was addressed by introducing principles of storyboarding, while the functional
domain was covered with a general explanation of how video editing works in Movie Maker (Windows
platform) and iMovie (Macintosh). The audiovisual domain was addressed using the Digital Media
Principles Framework [73]. This section of the lecture covered concepts such as layout design,
colour theory, typography, use of images, and basic video principles. A workshop on storyboarding
for digital media creation was also delivered to the students. In this session, students were able to
apply the conceptual domain discussed in the classroom and develop a preliminary structure for
their storyboards. Online resources on digital media creation were embedded inside the Learning
Management System (LMS) to further support students with the LGDM assignment. For the subject
Introductory Pharmacology and Microbiology, an interactive module on “Visual Design Principles
to Communicate Science” was deployed inside the LMS. This subject had a different type of digital
media task, creating a poster/brochure, and did not have time to allocate to a lecture and workshop.
Video hosting was on YouTube, as our institution supports it. Individual YouTube accounts for
each subject were created, and instructions were developed for students on how to upload their videos
to the subject channel. Video-sharing services were considered the best for students to upload their
LGDM assignments to and also watch videos created by their peers. This also helps tutors to mark the
videos quickly, as they are all in one place.
The project developed a comprehensive marking rubric for each of the subjects. The rubrics
aligned with the subject learning objectives and graduate attributes. The intervention used the
SPARKPlus application, a peer-review tool, to ensure strong group contributions. SPARKPlus helped
students to focus on the task and contribute to their groups. A basic marking rubric for group work
was designed and used across all subjects, with the following criteria: (1) subject input for the project;
(2) punctuality and time commitment, (3) contribution of original ideas, (4) communication skills and
working effectively as part of the team, and (5) focus on the task and what needs to be done.
Students developed a structure for their storyboards during the workshops and feedback was
provided by the subject coordinator and the learner designer during weeks 1 and 2 of the semester.
Students also had access to a page in the LMS that contained the following sections: (1) a “welcome
to LGDM assignments” video, (2) an interactive lecture on digital presentations/brochure design,
(3) frequently asked questions on digital media assignments, (4) examples of LGDM developed in
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previous years, (5) the marking rubric, and (6) instructions on how to upload digital presentations to
YouTube channels.
Toward the end of the semester, when students had completed their digital media projects,
they were prompted to reflect about their experience in the classroom. Students discussed with their
peers the importance of using digital media to learn and communicate science. This data was not
captured for the research, as it would require observational studies, video or audio recordings, and
further analysis. Finally, in the last two weeks of the semester, students were asked via announcements
to participate in the online questionnaire.
4.3. Data Gathering and Questionnaire Design
Student attitudes toward LGDM for learning were captured with an online questionnaire (33-step
questionnaire, Likert scale) that considered demographics, digital media support, attitude toward
technology, understanding of the assignment, knowledge construction, and open-ended questions
(Table 2). Factor analysis was performed to validate the questionnaire items.






4. English as an additional language (EAL)
Digital media support
5. I found the digital presentation lecture engaging.
6. I applied concepts from the lecture to my assignment.
7. I need a better understanding of digital presentation principles.
8. I will recommend that my peers attend this lecture.
9. I used a storyboard to structure my project.
10. Overall, the technical support to complete my project was good.
Attitude towards technology
11. I Enjoy using technology for personal/recreational matters.
12. I am confident using technology for personal/recreational matters.
13. I have a positive attitude towards technology for recreational matters.
14. I enjoy using technology for learning.
15. I am confident using technology for learning.
16. I have a positive attitude towards technology for learning.
Understanding of the assignment
17. I believe instructions on the assignment were clearly provided.
18. The timeframe to complete the project was good.
19. I understand the importance of communicating concepts/ideas in the
digital world.
20. Overall, I was happy about the digital media presentation assignment.
Knowledge construction
21. I believe using digital presentations helped me to understand the topic.
22. The digital presentation assignment helped me to develop critical
thinking skills.
23. The digital presentation assignment helped me to develop communication skills.
24. The digital presentation helped me to work as a part of a team.
25. The digital presentation helped me to exercise my creativity.
26. I believe digital presentations are a good way to assess students’ understanding
of a topic.
27. I will encourage academics to use similar assignments in other subjects.
28. I believe I learnt additional skills by doing this assignment.
Open-ended Questions
29. Did you experience any issue with the assignment?
30. What did you like most about the assignment?
31. What did you like least about the assignment?
32. Do you have any feedback on how to improve this assignment?
33. Is there anything that you would like to say that has not been covered in the
previous questions? If so, please feel free to provide additional feedback in the
space below:
Data from the online questionnaire were analysed using frequencies and descriptive statistics
and combined for the five subjects, as there were no significant statistical differences between the
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subjects. The software IBM Corp. Released 2016. IBM SPSS Statistics for Windows, Version 24.0.
Armonk, NY: IBM Corp., was used to analyse the data. For the open-ended questions (Q29–Q33),
thematic analysis was used to find the categories, and open-ended question responses from all subjects
were consolidated using NVivo (Version 11, QSR International, 2016). SPARKPlus results for group
contribution and grades attained were analysed using descriptive statistics. Data were interpreted
using methodological triangulation [72].
5. Results
5.1. Demographics
The overall sample was 62.8% female and 37.2% male. Most participants were in the age bracket
of 18–29 (87.2%), with 30–49 (11.3%) and 50–64 (1.5%). Sixty-five percent were high school graduates,
and 24% already had a university degree. Twenty percent of participants had English as an Additional
Language (EAL). Table 3 presents the detailed demographic characteristics of participants.











High school graduate 179 65.3
Some college 15 5.5
College graduate 5 1.8
University degree 66 24.1
Trade/technical/vocational training 9 3.3
English as an Additional Language (EAL)
Yes 55 20.1
No 219 79.1
5.2. Questionnaire Validation Using Factor Analysis
Factor analysis (FA) (N = 270) was performed to verify the factor structure of the questionnaire
items. The online questionnaire aimed to gauge (1) digital media support, (2) attitude toward
technology, (3) understanding of the assignment, and (4) knowledge construction. The extraction
method used was ‘principal components’. The Kaiser-Meyer-Olkin (KMO) Test for Sampling Adequacy
was calculated at 0.909, which indicated that the sample size was suitable. Bartlett’s Test of Sphericity
was calculated as p < 0.001, which allowed us to conclude that there were relationships between the
variables. Table 4 presents the loading factors for the questionnaire items tested. Items 10 (Overall,
the technical support to complete my project was good), 20 (Overall, I was happy about the digital
media presentation assignment), and 24 (The digital presentation helped me to work as a part of a team)
had low loading factors and were withdrawn from the analysis.
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5.3. Attitude toward Technology
This section of the questionnaire had six items measuring the use of technology for personal
or recreational matters and learning. Ninety-one percent of participants agreed that they enjoy
using technology for personal/recreational matters, 85% were confident using technology for that
purpose, and 93% had a positive attitude toward technology for personal/recreational matters.
Similar results were observed when participants were asked about enjoying technology for learning
(93%), their confidence in using technology for learning (85%) and having a positive attitude toward
technology for learning (93%). Table 5 summarises the frequencies of student responses. Figure 2 is
a visual representation of the data.




SD D A SA
I enjoy using technology for
personal/recreational matters. 2 (0.7%) 24 (8.8%) 107 (39.1%) 141 (51.5%)
I am confident using technology for
personal/recreational matters. 2 (0.7%) 40 (14.6%) 116 (42.3%) 116 (42.3%)
I have a positive attitude towards technology for
recreational matters. 1 (0.4%) 19 (6.9%) 124 (45.3%) 130 (47.4%)
I enjoy using technology for learning. 2 (0.7%) 16 (5.8%) 136 (49.6%) 120 (43.8%)
I am confident using technology for learning. - 41 (15%) 122 (44.5%) 111 (40.5%)
I have a positive attitude towards technology for
learning. - 20 (7.3%) 129 (47.1%) 125 (45.6%)
SD = Strongly Disagree; D = Disagree; A = Agree; SA = Strongly Agree.
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compl tion rates by looking at the Lear ing Management System (LMS) logs at t end of the semester.
Eighty-two percent of students completed the interactive modules, but their questionnaire did not
contain digital media support questions. Additionally, records from the LMS were gathered to track
student activity within the supporting material in the digital media tab. Data showed extensive
engagement with the support content for the LDGM assignment.
Eighty-six percent of participants found the digital presentation lecture engaging, while 88%
applied concepts from the lecture to their assignments, including storyboarding (73%). Eighty percent
of students thought they would recommend the digital media lecture to their peers. Finally, 73% of
participants believed they needed a better understanding of digital presentation principles (Table 6,
Figure 3).




SD D A SA
I found the digital presentation lecture engaging. 2 (0.7%) 33 (13.8%) 147 (61.3%) 58 (24.2%)
I applied concepts from the lecture to my
assignment. 3 (1.3%) 25 (10.4%) 140 (58.3%) 72 (30.0%)
I used a storyboard to structure my project. 10 (4.1%) 55 (22.9%) 111 (46.3%) 64 (26.7%)
I wi l recommend that my peers attend this
lecture. 3 (1.3%) 44 (18.3%) 124 (51.7%) 69 (28.7%)
I need a better understanding of digital
presentation principles. 10 (4.1%) 55 (22.9%) 111 (46.3%) 64 (26.7%)
SD = Strongly Disagree; D = Disagree; A = Agree; SA = Strongly Agree.
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5.5. Understanding the Assignment
Eighty-five percent of participants thought the instructions for the digital media assignment were
clear, while 91% thought the timeframe to complete the assignment was good. Ninety-seven percent of
participants understood the importance of communicating concepts/ideas in the digital world (Table 7,
Figure 4).
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Table 7. Student understanding of the LGDM assignment instructions, timeframe, and importance for
five Science subjects (N = 274).
Question
Frequencies
SD D A SA
I believe instructions on the assignment were clearly provided. 5 (1.8%) 38 (13.9%) 39 (50.7%) 92 (33.6%)
The timeframe to complete the project was good. 11 (4%) 15 (5.5%) 121 (44.2%) 127 (46.4%)
I understand the importance of communicating concepts/ideas
in the digital world. 2 (0.7%) 7 (2.6%) 121 (44.2%) 144 (52.6%)
5.6. Knowledge Construction
Of the participants, 82% thought the digital presentation assignment helped them to understand
the topic, develop critical thinking skills (75%), develop communication skills (86%), exercise creativity
(90%), and learn additional skills (83%). Seventy-five percent of students thought digital presentations
were an excellent way to assess students’ understanding of the topic. Seventy-six percent of students
would encourage academics to use similar assignments in other subjects (Table 8, Figure 5).
Table 8. Student perceptions of knowledge construction in the LGDM assignment for five Science
subjects (N = 274).
Question
Frequencies
SD D A SA
I believe using digital presentations helped me to understand
the topic. 8 (2.9%) 41 (15%) 134 (48.9%) 91 (33.2%)
The digital presentation assignment helped me to develop
critical thinking skills. 8 (2.9%) 60 (21.9%) 134 (48.9%) 72 (26.3%)
The digital presentation assignment helped me to develop
communication skills. 10 (3.6%) 28 (10.2%) 137 (50%) 99 (36.1%)
The digital presentation helped me to exercise my creativity. 4 (1.5%) 23 (8.4%) 127 (46.4%) 120 (43.8%)
I believe digital presentations are a good way to assess
students’ understanding of a topic. 20 (7.3%) 49 (17.9%) 117 (42.7%) 88 (32.1%)
I will encourage academics to use similar assignments in other
subjects. 17 (6.2%) 48 (17.5%) 124 (45.3%) 85 (31%)
I believe I learnt additional skills by doing this assignment. 14 (5.1%) 34 (12.4%) 125 (45.6%) 101 (36.9%)
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5.7. Open-Ended Questions
Responses to open-ended questions (Q29–Q33) were analysed using thematic analysis (NVivo 11),
coded, and classified. For the first open-ended question Q29, (Did you experience any issue with the
assignment?) we received 163 responses (60%). Table 9 presents the frequencies of student responses.
Table 9. Categories derived from thematic analysis of open-ended Q29.
Theme Frequency %
No issues 110 68
Inadequate skills in digital media creation 20 12
Not understanding the assignment 11 7
Short time to complete the assignment 10 6
Other 12 7
For the second open-ended question (Q30 What did you like most about the assignment?),
we received 169 responses (62%). Table 10 presents the frequencies of student responses.










Different to other assignments 16 10
Self-expression 10 6
Other 7 2
Quotes from students are presented below:
Student 1
“To be able to be creative rather than just another boring report assignment. It was also a fun way to
present information and learn about the content. Sufficient time was also given to complete the assignment
which was great!”
“I like that there were a few topics that had current cultural/social relevance, e.g., study drugs in universities,
abortion drugs, cannabis issues, etc. Would be great to see if all the topics could have some real world social
relevance to things happening currently in society and being addressed in the media”.
Student 2
“The most enjoyable aspect was definitely the group work (which is rare). It was simply fun to come up
with ideas on how to include a joke or how to present a particular point. It’s rare that we as students get such
enjoyable and fun assignments at this late point in the degree. A much-needed breath of fresh air”.
Student 3
“The entire concept was brilliant. At first, I was somewhat skeptical about how useful such an approach
would be in learning about a topic. However, I found that by essentially forcing students to break down
the general concepts of a given topic for ease of explanation for those of a non-science background, it made
understanding the more complex components much easier to not just learn, but actually remember. This was
particularly helpful for the final exam in that it made study that much easier, with an incredibly solid foundation
on at least one area of study”.
For the third open-ended question (Q31 What did you like least about the assignment?),
we received 143 responses (52%). Table 11 presents the frequencies of student responses.
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Inadequate digital media skills 20 14
Understanding the assignment 14 10
Time-consuming 13 9
Not enough time to produce the assignment 5 4
Other 13 9
Quotes from students are presented below:
Student 4
“Group work is always a challenge in that it is hard to know how each individual works and different styles
and ways people work”.
Student 5
“Groups of four is too big. The assignment should be in pairs so that people learn better. Often groups of
four end up affording at least one student to be slacking off”.
Student 6
“The effort and time you have to put into making a 5-min video is a lot, you have to make a script, figure
out where and when you’re going to film (if you’re filming), edit etc. It’s a lot of time that goes into it. And when
there are a lot of other subjects’ projects going on at the same time, it’s a hard thing to do. With all that effort put
in the amount it was worth for the subject was very small, and it seemed like a lot of wasted time”.
For the fourth open-ended question (Q32 Do you have any feedback on how to improve this
assignment?), we received 129 responses (47%). Table 12 presents the frequencies of student responses.
Table 12. Categories derived from thematic analysis of responses to open-ended Q32.
Theme Frequency %
No feedback 48 37
Additional software training 31 24
More assignment instructions 12 9
Small group size 6 5
Start task earlier in the semester 7 5
Equipment available to students 5 4
Ability to choose group members 5 4
More topics to choose from 5 4
Other 10 8
Quotes from students are presented below:
Student 7:
“No, it seemed extremely fluid and was easy to understand what was needed to be done, the assignment
allowed students to take control of their learning which I believed got us to be more engaged and keen to produce
a good piece of work. It helped in my case in particular that I was quite interested in the topic chosen”.
Student 8:
“It was the best assignment I have done throughout my whole university degree and believe other subjects
should take a similar approach to learning”.
Student 9:
“I think that allowing the students to focus on the social issues associated with drug use and prescription
results in a much greater level of critical thinking on the issues. It is too easy to ask a student to present how
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a drug functions. Asking ethical questions, the answers to which aren’t clear-cut or can be found with a simple
google search, ensures a greater level of engagement”.
For the last open-ended question (Q33 Is there anything that you would like to say that has
not been covered in the previous questions?), we received 55 responses (20%). Table 13 presents the
frequencies of student responses.
Table 13. Categories derived from thematic analysis of responses to open-ended Q33.
Theme Frequency %
Positive comments about assignment 30 55
No comment 18 32
Other 7 13
Quotes from students are presented below:
Student 10
“Really great assessment, again speaking personally, not having any group troubles meant that this
assignment was a breeze and a pleasure to complete (something that I would not have seen myself saying about
a pharmacology assignment!)”.
Student 11
“Both the subject coordinator and the digital media person were excellent; they showed a genuine interest
in the education of their students”.
Student 12
“I strongly support the idea to use digital media for some part of course studies or assignments. Skills on
using technologies are important skills for students when they seek employment or develop their own business”.
5.8. Group Contribution Data
Group contribution data was captured using the SPARKPlus application for three
subjects—Geological Processes, Introductory Pharmacology & Microbiology, and Pharmacology 2.
The two other subjects had some technical issues implementing the application, and there was missing
data. The Relative Performance Factor (RPF) is a measure of the degree of contribution to group work.
This factor is calculated from a peer review of group members. Table 14 presents descriptive statistics
for the three subjects. Table 15 shows the percentages of students who had optimum, acceptable,
or poor performance. Only 6.3%, 7.5%, and 3% of students had a poor contribution level for the subjects
Geological Processes, Introductory Pharmacology & Microbiology, and Pharmacology 2, respectively.
Table 14. Descriptive statistics for the RPF—SPARKPlus group contribution.
Subject N Min Max Mean S. D Variance
Geological Processes 96 0.19 1.18 0.99 0.14 0.019
Introductory Pharmacology & Microbiology 40 0.60 1.12 0.99 0.11 0.012
Pharmacology 2 167 0.29 1.15 0.99 0.09 0.007
Total 303







& Microbiology Pharmacology 2
Optimum (RPF > 1.0) 60.0 62.5 49.1
Acceptable (RPF = 0.8–1.0) 33.7 30.0 47.9
Poor (RPF < 0.8) 6.3 7.5 3.0
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5.9. Grades Attained
Grades were corrected, using the RPF factor, for students who had RPF < 0.8. For example, if a
student had an RPF = 0.6, the assessment task was 30 marks, and the group got 25 marks, the final
mark would be 25 × 0.6 = 15 marks. The marks were converted to percentages to see how students
performed across the different subjects (Table 16). Grade comparison was not possible, as every
subject had slightly different rubrics, different learning objectives for the digital media assignment,
and various different markers. The marks data were used to triangulate questionnaire responses.
The majority of students thought they learnt from the assessment task, as shown by the findings on
the knowledge construction data from the questionnaire (Table 8, Graph 4). Table 16 shows that this
was the case for most students by displaying the means and standard deviations of marks attained.
Table 16. Mark distribution across the five subjects which implemented LGDM. As the assignment
weighting varies across the five subjects, marks were converted to a percentage.
Subject N Min Max Mean S. D
Pharmacology 2 169 33 96 79 9.25
Geological Processes 101 67 100 95 7.51
Animal Behaviour and Physiology 106 53 100 77 14.45
Evaluating TCM: Theory, Practice & Research 43 70 95 84 7.83
Introductory Pharmacology and Microbiology 39 61 97 82 12.48
Total 458
6. Discussion
This study is one of the first which has used a comprehensive and practical framework to
systematically approach the design, implementation, and evaluation of LGDM assignments. Previous
studies did not use frameworks to guide the implementation of LGDM assignments [27,58,74,75].
Other studies used semiotic theory to conceptualise learning with digital media, but included no
model to guide the task design, implementation, and evaluation [29,39,76,77]. However, most of
these studies are restricted to qualitative surveys and open-ended questions [15,25,27,56] or purely
qualitative comments from interviews [43,78]. While students’ perspectives provide a valuable dataset
in educational research, they cannot be relied on solely to evaluate an intervention. Along with small
sample size (from 3 to 79 students), the lack of standardised evaluation approaches and the qualitative
nature of these investigations make comparisons between the current study and previous studies
problematic. Also, different media types used in LGDM require different production skills, whether
they be audio podcast, digital story, animation, screencast, or video [65], adding an extra layer of
complexity when comparing studies.
The demographics of participants in this study showed a high percentage of females (63%) from 18
to 29 years old (87%) and high school graduated (65%). They had a positive attitude toward technology
for personal/recreational use and for learning (Table 5). Their gender, age, and socioeconomic status
could influence their perceptions [79–81]. These results could reflect student exposure to the use
of technology for learning at high school, giving them a positive attitude to the LGDM assignment.
With the current data, we cannot elucidate if this was the case. Focus groups and individual interviews
would be of value.
Triangulating the data from the questionnaire items, the open-ended questions, the group
contribution data, and the grades attained indicated that the use of the LGDM Framework enhanced
the student learning experience with digital media assignments. Current literature in science education
has found similar results, using qualitative surveys and interviews [82–84]. Overall, student attitude
toward digital media support was highly positive. Seventy-three percent of students used a storyboard
to inform their digital media projects. Storyboards are essential to ensure the production of a quality
digital artefact [85] but also to develop conceptual skills for digital media production [38,65,86].
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These digital media skills have been highlighted as desirable graduate attributes across all disciplines
in the 21st century [54,87,88]. Nevertheless, in LGDM assignments the primary benefit of producing
a storyboard is to learn the subject content. Producing a storyboard requires students to search
for information, think critically, and summarise their findings, and this is the first step of learning
through digital media production [65]. Seventy-three percent of students thought they needed a better
understanding of digital media principles. This finding was confirmed by responses to open-ended
Q31, where 20 students (14%) said they had poor digital media skills, and to Q32, where 31 students
(24%) said they needed additional software training and 12 students (9%) said they needed additional
instructions for the assessment. Understanding digital media principles from a one-hour lecture can
be overwhelming, and students need post-lecture online activities to reinforce the concepts covered,
for example, an annotated online video to highlight the digital media principles applied. Tools such as
Kaltura can be used for this purpose. These findings open opportunities to further engage students in
additional training during the semester and maybe run digital media drop-in clinics.
Research on LGDM assignments does not often include providing digital media support to
students [29,76,77]. There are problems with assessing students on a skill that is not formally taught
and relying on the myth of ‘digital natives’ that postulated that young students who grew up in the
digital age are fluent with the use of technology. This notion has been disproved in the literature [89].
Current research in the field of digital literacy has identified that the issue with technology is not
ownership or access, but fluency of use [59]. Research has pointed to the need for student support
with LGDM assignments [27,54,58]. In this regard, the LGDM Framework offers extensive support
to students in acquiring digital media production skills like storyboarding and includes training on
software and digital media principles.
An important aspect missing in the current literature on LGDM assignments is the opinions of
students on the adequacy of the digital media assignment instructions. In this study, a high percentage
of students seemed to understand the assignment (Table 7, Graph 3), although open-ended question
Q29 showed that 11 students (7%), and Q31 showed that 14 students, (10%) had issues understanding
the assignment. Perhaps those students did not come to the lectures or visit the digital media resources.
Communicating the task well is essential because it has been reported that students can become
anxious about digital media assignments [57,58,90,91]. Explaining the assignment at the beginning of
the semester using the LGDM Framework (Figure 1) and providing early feedback on storyboards from
the content and digital media perspectives seem to have a positive impact on students’ engagement.
None of the responses to the qualitative questions (Q29 to Q33) showed the student task anxiety
described in other previous studies [27,55,57,58]. Ninety-seven percent of students understood the
importance of communicating concepts/ideas in the digital world. This figure is crucial, as this
understanding could act as a factor motivating students to self-regulate their learning using LGDM
assignments. Motivational factors such as self-efficacy, goal orientation, task value, attribution for
failure, and anxiety are considered in educational psychology the sine qua non of self-regulation
processes [92].
Students’ attitudes toward LGDM and knowledge construction were highly positive (Table 8,
Graphic 4). These findings were confirmed by Q30, where students reported positive attitudes about
LGDM regarding creativity (28%), development of teamwork (23%), learning of subject content (10%),
and learning about digital media (21%) (Table 10). For the last open-ended question, Q33, 55% of
students gave positive comments on LGDM, reinforcing these findings. Creativity was a feature of
LGDM reported approvingly by students previously [27,57], as was teamwork [58]. Learning of subject
content [26,78,93] and learning about digital media [58] were also highlighted as attractive by previous
research. Triangulating the data from this study with the marks attained by participants, it seems that
students had an overall positive learning experience using LGDM as an assessment tool. The data
available on group contributions (SPARKPlus) (Tables 14 and 15) showed students had positive group
work experiences. On average, 94% of students had a healthy groupwork experience. These findings
are reinforced by the responses to open-ended question Q30, where twenty-three percent of students
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said they enjoyed the teamwork. These results are similar to results previously reported for LGDM in
science education [27–58], but those studies only used qualitative responses to open-ended questions.
The present study is the first to gather group contribution data from the whole cohort of students
by using the SPARKPlus peer-review application in LGDM assignments. We postulated that, due
to the nature of digital media projects where group members have different roles, students bring
different skills complementing each other to the project. A focus group would be required to elucidate
if this is the case. Responses to Q31 (What did you like least about the digital media assignment?)
contradict these findings, as 22% of students’ responses to the survey mentioned group issues. Students
who perceived they did not perform well in groups or did not like the idea to work in groups could
contribute to this figure. It could also be the case that students receive good SPARKPlus feedback from
their peers, but somehow, they felt unsatisfied. Analysing these responses further, three themes were
found. Communicating ideas with the group, members’ availability, and group conflicts were the
issues highlighted by students. Students that contributed to this figure with the open-ended question
could be the ones who did not perform well in groups or who were not satisfied with it. Educators
often ask students to work in groups, but training on how to work in groups effectively is usually
overlooked. A video of ‘how to’ tips on working in groups could provide support to students in
the future.
This study had several limitations which minimise the generalisability of its findings. First,
the sample only included science students from a single institution. Future research should consider
using large cohorts from a wide range of disciplines and university settings to provide more
generalisable findings. Second, the study did not use interviews and focus groups to gain an in-depth
understanding of students’ attitudes toward LGDM assignments. Third, it would be ideal to compare
cohorts of students who developed LGDM assignments using the LGDM Framework with those who
did not, to elucidate if there are differences. However, such research would be challenging to design
and implement because it could potentially disadvantage some students. Finally, interviews with
academics on their perceptions of the validity of the LGDM framework would add an all-around
perspective to the results.
The next step in this project is to map the LGDM Framework against self-regulation subscales [94]
and measure how students adapt to learning with LGDM assignments. Because LGDM assignments
require a high level of autonomy [38] and are time-consuming [63], iterative, and resource-intensive
processes [64], self-regulation could be a useful theoretical model for further research in the field [95,96].
Understanding how students self-regulate their learning with LGDM would allow educators to help
students acquire and master the necessary skills [95,96] and increase the personalisation of the learning
experience [97]. Investigating the self-regulated learning processes of LGDM could lead to future
research exploring group work dynamics and co-regulation. It is required to understand self-regulation
first as in group work students bring these skills that will affect the group dynamics and therefore how
they co-regulate with their peers.
With the affordability of digital technologies and new assessment tools, the challenge now is how
to embed them in curricula and how to evaluate their impact on student learning and performance.
Higher education institutions should be encouraged to adopt a systematic approach to introducing
LGDM assignments. The LGDM Framework offers educators the opportunity to align digital media
tasks to learning outcomes and graduate attributes, to plan student training on digital media principles
and production, to ensure effective teamwork, to develop rubrics for evaluation, and so on. From the
learner’s perspective, LGDM assignments require further consideration for successful implementation.
For example, 50% of students have never produced a video for assessment purposes [27], and they
are more familiar with written tasks. Student training and scaffolding in storyboarding, digital media
principles, and digital media production is essential to support them when undertaking the assessment
task and learning experience. The LGDM Framework has been designed as a student-centred approach
to engaging students with their learning while also developing digital media literacy. Also, considering
intellectual property and copyright issues in the student training about LGDM assignments [61,98]
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will help foster ethical behaviour in the digital space. Further studies across different disciplines and
university settings to further develop the LGDM framework would be highly desirable.
7. Conclusions
Methodological triangulation of the datasets shows evidence that the LGDM Framework helped
students to learn using digital media by communicating the assessment design, scaffolding their
learning experience, putting in place a mechanism to ensure effective group work, and providing
them with relevant feedback. The present study is the first to use a systematic approach to LGDM
assignments that included communicating the task to students, formal student training, mechanisms to
ensure group contribution, and evaluation of the learning experience. Academics can use the validated
survey developed for this study to improve their LGDM assignments. In conclusion, students have
a generally positive attitude toward LGDM as an assessment tool. Students highlighted creativity,
teamwork, digital media support, learning of subject content, and self-expression as the main features
of the assessment.
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